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Supplementary References lincRNA-p21 obtained from ten primate species. The phylogenetic trees were calculated from the multiplesequence alignments using JalView (3) . The computed phylogenetic distances are indicated at the beginning of every dichotomic branch. The suborder of the primate species analyzed is highlighted in colored boxes.
The classification of Alu elements in subfamilies was also determined for every sequence analyzed using the Repeat Masker Web Server (http://www.repeatmasker.org/cgi-bin/WEBRepeatMasker). 
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Legend: the antisense AluSx1 element is highlighted in green, the sense AluSx1 element is highlighted in red, and nucleotides differing from GRCh38.p2 primary assembly are underlined. 
SUPPLEMENTARY MATERIAL AND METHODS

Molecular cloning
The wild-type LIsoE2 hLincRNA-p21 construct was cloned into the pcDNA3 vector by overlapping PCR using genomic DNA extracted from HEK293 cells as a template and using specific primers covering the sequence of hLincRNA-p21. The wild-type SIsoE1 hLincRNA-p21 construct was created with the QuikChange site-directed mutagenesis system (Stratagene) using sequence fragment from plasmid pCR4-24XMS2SL-stable, which was a gift from Dr. Robert
Singer (Addgene plasmid 31865) (6), into the BamHI restriction site of the pcDNA3 vector. To generate the hLincRNA-p21 probe, the truncated 5E hLincRNA-p21 construct was cloned into the pGEM-T Easy Vector (Promega) in an antisense orientation with respect to the T7 promoter. To generate the NEAT1 probe, the NEAT1 transcript was created using cDNA obtained from total RNA of HEK293 cells and overlapping PCR, and it was cloned into the pGEM-T Easy Vector (Promega). To generate the MS2 probe, a fragment located between two consecutive MS2 stemloops was amplified as in Yunger et al. (7) and cloned into the pGEM-T Easy Vector (Promega)
in an antisense orientation with respect to the T7 promoter.
Reverse transcription PCR (RT-PCR) and quantitative reverse-transcription PCR (qRT-PCR)
Samples of cDNA were generated by reverse transcription (RT) from total or fractionated RNA using random hexamers (Thermo) or hLincRNA-p21 specific primers and SuperScript II reverse transcriptase (Thermo). PCR was performed using Platinum Taq construct (9) was added to the cell lysate prior to RNA extraction and used as a normalizer for absolute quantification (10, 11) . Statistical analyses were performed using the Prism 6 package (GraphPad Software). Unpaired t-tests and ANOVA analysis were employed using a level of statistical significance of 0.05.
Preparation of probes for RNA-FISH and Northern Blot
The hLincRNA-p21 probe for RNA-FISH was prepared by in vitro transcription using the T7 system in the presence of 0.35 mM of DIG-11-UTP (Roche), in a ratio 1.85:1 (UTP:DIG-11-UTP).
The NEAT1 probe for RNA-FISH was generated by transcription using the SP6 system in the presence of 0.125 mM of ChromaTide® Alexa Fluor® 488-5-UTP (Thermo) in a ratio 3:1 (UTP:A488-5-UTP). The resulting transcripts were treated with 4U of TURBO DNase (Thermo) and purified on an Illustra MicroSpin G-25 Column (GE Healthcare). Subsequently, the transcripts were fragmented using alkaline treatment in the presence of an equal volume of a solution containing 70 mM Na2CO3 and 30 mM NaHCO3 pH 10. In vitro transcription and purification of RNA for structural analyses
The hLincRNA-p21 was transcribed with T7 RNA polymerase and purified as described in Chillon et al. (12) . Briefly, template DNA was digested after transcription by adding 0.5U of TURBO DNase per microgram of DNA in the transcription reaction (Thermo) and incubating at 37ºC for 30 min. A proteolysis treatment with 0.25 mg/ml final concentration of proteinase K (Thermo) eliminated enzymes present in the reaction and divalent ions were chelated by adding the same equivalents of EDTA-Na pH 8.5. Buffer exchange and separation of RNA from the enzymatic products were performed using Amicon Ultra-0.5 Centrifugal Filter Unit with an Ultracel-100 membrane (Millipore) in filtration buffer (8 mM MOPS buffer pH 6.5, 100 mM KCl and 0.1 mM EDTA-Na pH 8.5). Size-exclusion chromatography (SEC) was used for native purification of the RNA in a homogenous form using self-packed Sephacryl S-1000 columns (GE Healthcare). SEC was performed in the presence of filtration buffer at a 0.4 ml/min flow rate in an Akta FPLC (Fast Protein Liquid Chromatography) system (GE Healthcare) and fractions corresponding to the highest absorption peak were collected for subsequent analysis.
Sedimentation-velocity analytical ultracentrifugation (SV-AUC)
SV-AUC analysis was performed according to Chillon et al. (2015) . To study RNA folding at increasing concentrations of magnesium, 0.2 absorbance units of natively purified hLincRNA-p21
were diluted in 2X AUC buffer (100 mM HEPES buffer pH 7.4, 400 mM KCl and 0.2 mM EDTANa pH 8. Normalized reactivity values were used as constraints for secondary structure prediction of Alu elements using RNAStructure with manual editing (18) . The list of primers used is provided in Table S1 .
Covariation analysis
Covariation analysis was performed as described (19) . Briefly, the sequences of nine primates were obtained with the BLAT (1) and BLAST Assembled Genomes (NIH) local alignment search tools, using the hLincRNA-p21 sequence as a query. Sequences were aligned in ClustalW (2).
Covariance models for sense and antisense Alu elements were obtained in Infernal 1.1 (20) in the module cmbuild, using the SHAPE-derived secondary structure of hLincRNA-p21 and the ClustalW sequence alignment. The covariance models were calibrated with cmcalibrate and the alignments were refined in cmalign. Finally, the alignments were scored in R2R (21) using a 15% tolerance for non-canonical base pairs and visualized in VARNA (22) .
